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摘  要 
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34 ℃维持 4 h 时显著上调说明心率的衰竭和无氧代谢的增加会导致蛋白羰基






















摘  要 
II 
 
(5) 我们利用 454 高通量测序技术建立两个温度下的转录文库，一个为对照组库
(18 ℃)，另一个为 ABT 库。 
(6) 差异表达基因功能主要聚集在蛋白损伤修复，细胞骨架重组，抗氧化以及能量
调节的功能上，我们发现 N-(1- 羟乙基 )-L- 丙氨酸脱氢酶 (alanopine 
dehydrogenase)的显著上调表明机体已经开始无氧呼吸提供能量，并且无氧呼
吸的途径为 opine-producing pathway，更重要的是我们发现 HIF-1 的显著性上
调，而 HIF-1 正是通过增加无氧糖酵解来促进 ATP 的产生。 
(7) Collagen 的转录上调说明机体内更少的能量用于生长，更多的能量用于应激反
应。Cysteine dioxygenase(CDO)的下调也说明机体的生长活动将被抑制。 
(8) 许多抑制细胞凋亡的基因上调，比如 BIRC3 是通过抑制 Caspases 促进细胞成
活的。这为嫁虫戚可在高于其 ABT 的温度下存活提供了一定的证据。通过实时



























The intertidal ecosystem is one of the most threatened ecosystems in the scenario of 
global change. Variation in physical environmental conditions plays an important role in 
regulating the distribution and abundance of natural population. Such stressors can 
cause heavy mortality and limit the distribution of species when extreme events occur, 
particularly high temperature, are commonly invoked to explain the upper distribution 
of rocky intertidal species. In tropical monsoonal areas, intertidal animals can face hot 
desiccation conditions during emersion preceded, or followed by, intense rainfall, then 
the physical stress on such shores is likely to be a combination of exposure to rainfall 
and heat stress, a combination of exposure to desiccation and heat stress. The 
multiple environmental factors change can influence biological behavior, physiological 
and evolutionary adaptation, and then change the population dynamics and community 
structure. Physiological adaptation is one of the main response options for organisms 
facing environmental change. Intertidal limpets(Cellana toreuma) provide an excellent 
study system for examining this type of interspecific variation in sensitivity to 
environmental change.  
The research on physiological parameters and molecular markers changes should be 
very useful for elucidating physiogical responses and mechanism adaptation during  
environmental stresses and is to clearly know the environmental stresses impact on 
species’ dynamics underlying physiological mechnisms. The principal results include: 
(1) High temperature can lead to the accumulation of protein carbonyl groups, and 
significantly increased the protein oxidative damage. The process was 
energy-consumptive.  
(2) All the physiological parameters were sensitive to temperature and duration of heat 
stress and were energy-consumptive, as indicated by the upregulation of metabolic 
sensors mRNA. The significant increase of protein carbonyl groups at 34 °C after  
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